South Africa has the largest AIDS epidemic in the world, with an estimated 7.9 million people living with HIV (PLHIV) as of 2017.
The adherence club intervention is an example of a differentiated care model designed to streamline ART care for adults (18+ years), treatment-experienced patients on first-line treatment with a good clinic attendance record and evidence of medication adherence. 6, 7 Through quick group consultations, convenient medication pickup processes and direct access to a clinician when needed, the adherence club drastically reduces the waiting times of the patients. The adherence club intervention also provides a conducive social environment to encourage patient interactions with peers. The adherence club intervention has been described in greater detail elsewhere. 8 The evidence supporting the effectiveness of the adherence club intervention 9, 10, 11, 12 and its cost-effectiveness 13 has prompted plans to roll out the intervention nationwide. 2 Nevertheless, there is a limited theory-based understanding of how and why the adherence club intervention works and in what health system context(s). To this end, a realist evaluation of the adherence club intervention was commissioned.
14 In this article, we report on the process of testing the hypothesis (initial programme theory) of how and why the adherence club intervention is expected to work under real-life implementation conditions.
Methodological approach
The realist evaluation, a theory-driven approach, guided the inquiry. 15 The goal of realist evaluation is about learning 'for whom, in what circumstances, and in what respects a programme works', 15, 16 through identifying, testing and refining programme theories. Therefore, realist evaluation starts with an initial programme theory and the goal is to obtain a more refined programme theory.
Programmes work with the acquiescence of participants (actors), 17 and provide resources, opportunities or constraints of some kind that influence the target person's decisionmaking. 18 Therefore, understanding why a programme works (or not) rests on the ability of the evaluator to explain the decision-making process of the relevant actors regarding the resources, opportunities and constraints that the programme provides to the relevant actors.
Identifying the important generative mechanisms (social and psychological drivers) of a programme is not enough to explain how and why a programme works (or not). 19 For an intervention to work, it must influence the reasoning (mechanism) of the targeted actors to cause them to adopt an intended behaviour that, in a specific context, will lead to a specific outcome. Therefore, realists assume that an outcome (O) is generated by a mechanism (M) being triggered in context (C) through an actor (A) when an intervention (I) is implemented. This captures how, why, for whom and in what circumstances programmes work. Formulating realist theories is, therefore, achieved through the formation of intervention-context-actor-mechanism-outcome (ICAMO) configurations. 20, 21 The ICAMO configuration is a modification of context-mechanism-outcome (CMO), originally proposed by Pawson and Tilley 22 as the heuristic tool for the development of realist theories. In the first phase of this project, we elicited an initial programme theory of the adherence club intervention with information obtained from four sources 23, 24, 25 (see Figure 1 ).
We applied the ICAMO heuristic tool to configure the programme theory by applying the logic of retroductionmechanism-centred analysis and conceptualisation -to make inferences. Testable hypotheses were distilled from the configurational map, 8 an approach to causality whereby outcomes are considered to follow from the alignment of a specific combination of attributes, 16 using the 'if … then … because' phrase (Box 1).
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In conducting and reporting the findings of the study, we followed the RAMESES II reporting standards for realist evaluation developed by Wong et al.
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Research design
This study is framed within the realist evaluation approach. We sought to test the initial programme theory of the adherence club intervention in a real-life implementation situation to verify, refute and/or modify the initial programme theory of the adherence club intervention. To this end, we adopted an explanatory theory-building case approach and the multiple embedded case study design. 27 Facility Y was considered the case and the unit of analysis, with each of its ART clubs being sub-units embedded in the case.
According to Creswell and Plano Clark, 28 cases selected for case study research could be identified as typical, deviant or crucial. Facility Y was selected as a deviant case, a most likely case shown to be negative with regard to the phenomenon under consideration. To this end, we considered Facility Y for testing the initial programme theory of the adherence club intervention. This facility has retention in care rates of only 63.0% based on the routine monitoring and evaluation data on the adherence club intervention of 2015. Although Facility Y was selected for the first phase rollout of the adherence club intervention in 2012 along with other clinics in the health sub-districts, the intervention only rolled out in September 2014. Reasons were challenges related to lack of physical space and poor buy-in from the facility healthcare providers.
Study setting
Facility Y is a provincial primary healthcare facility providing primary healthcare to the surrounding communities. Staff provide first-level and some second-level care, including a 24-h emergency service. Housed in a separate building from the main clinic, is an accredited ART initiation and on-going management site, which operates Mondays to Fridays providing treatment and care services to PLHIV and those infected with tuberculosis (TB). Patients who are co-infected with HIV and TB can easily access both services, as those with HIV and TB share the same waiting area and are seen by the same counsellors.
Because of a lack of proper structures such as physical meeting space, the programme could not be implemented at the scheduled time. Following the construction of a makeshift building for club activities, the intervention was initiated at the facility. While conducting a preliminary qualitative exploration for the suitability of Facility Y for our study, we uncovered that the adherence club programme was poorly implemented because of poor buy-in from the staff members, who failed to identify how the intervention would benefit them and/or improve the overall delivery of ART services to the patients. They perceived the adherence club intervention as extra work in their already busy schedule. Consequently, even when a makeshift building was constructed for the adherence club activities, the programme struggled to function properly.
When the sub-district managers identified the problem through routine monitoring and reporting, a nurse was identified and trained in the implementation and execution of the adherence club programme to champion the intervention at Facility Y. This nurse subsequently ran workshops and meetings with the other ART care providers at the facility expounding on the advantages of the intervention to the patients, the healthcare workers themselves and the clinic. This strategy led to an overall improvement of the level of buy-in, uptake and implementation of the adherence club intervention. To date, an estimated 50 clubs with 25-35 patients each have been established at the facility.
Research methods
We combined a retrospective cohort analysis and an explanatory qualitative approach to data collection. Using a sequential explanatory approach, 29 we first collected the quantitative data, which informed the retention in care and suppressive adherence to medication outcomes at the facility. The quantitative data collection was followed by qualitative methods (non-participant observation, in-depth interviews and focus group discussions) aimed at informing the nature of the outcomes obtained. The combination of qualitative and quantitative methods allowed us to explore the important contextual elements that influence the implementation of that adherence club intervention, the mechanisms that the intervention introduces and the emergent outcome patterns. The multi-method approach also allowed for triangulation.
Selection of respondents
Regarding the retrospective cohort arm of the study, our goal was to identify a typical 'mature' adherence club, that is, a club that reached its maximum capacity of 30-35 patients. Firstly, we selected all the clubs that had opened in 2014, and then identified the clubs that had reached their maximum BOX 1: Initial programme theory of the adherence club intervention represented by two tentative theories (hypotheses).
Initial Programme Theory 1
If adult (18+ years), clinically 'stable' patients with evidence of good clinic attendance are group-managed, receive quick symptom checks, quick access to medication, consistent counselling and social support from the peer counsellor, Then they are likely to adhere to medication and remain in care, Because they develop a group identity, which improves their perceived social support and increases satisfaction and trust, and acquire knowledge, which helps them to understand their perceived threat and perceived benefits and improves their self-efficacy. As a result, they become encouraged, empowered and motivated, thus more likely to remain in care and adhere to the treatment.
Initial Programme Theory 2
If operational staff receive goals and targets set to continuously enrol patients in the adherence club and monitor their participation through strict standard operating practices (the promise of exclusion in the event of missed appointment and active patient tracing), Then patients are likely to adhere to medication and remain in care, Because they fear losing the benefits (easy access to medication, peer support, reduced waiting times, and 2-month ART collection) of the club system and are coerced through adhesive club rules. As a result, they are nudged to remain in care and adhere to the treatment, which might decongest the health facility.
capacity (35 patients per club) in the same year -seven clubs were identified. We purposefully decided to select two clubs to allow us to compare their retention in care and ability to enhance adherence to medication. These two clubs were randomly selected from the identified seven to conduct the survival analysis using the fishbowl or lottery methodwithout replacing. 30 All the patients in the cohort of each of the selected adherence clubs (35 per club) were included in the cohort analysis.
Regarding the interview process, we included all the operational staff working on the adherence club programme at the facility, which comprised an adherence club nurse, who heads the adherence club programme, and three lay counsellors. We applied a purposive sampling approach to select six participants to be interviewed from the two adherence clubs sampled for the quantitative retrospective arm of the study. Our goal was to obtain at least one male and one female from each of the clubs. We also included two patients who were members of the adherence club, but had been asked to return to the standard care scheme at the main facility because they failed to follow all the club rules. Table 1 elaborates on the characteristics of the participants who were interviewed.
Data collection process
We used the two sampled clubs as the focus of data collection for the observation. The quantitative data were extracted from the adherence club registers at the clinic. In the Western Cape, information relating to retention in care is registered using the modalities outlined in Table 2 .
Concerning retention in care, the patients were considered not retained in care if they did not attend a club session or sent a 'buddy' and were sent back to the clinic. Patients were considered censored if they were transferred out to a different club or clinic, or died. For adherence to medication, when a patient was not attending that club for whatever reason, they were considered censored. The viral load of the patients is used as a proxy indicator of adherence to medication. Non-adherence was identified as any reading > 400 copies/cm 3 and adherence was represented as LDL (lower than detectable reading).
We conducted four non-participant observations 31 of the adherence club meetings, where we observed club sessions without interfering in any of the processes. These included two sessions of exclusive medication collection and a blood sample collection plus medication collection. The goal of the non-participant observation was to obtain insights into events and activities and the meanings that the club members attach to the sessions. We captured the dynamics of interactions of the group members with each other and with care providers in our field notes. During each observation session, we took detailed field notes.
After the non-participant observations, we conducted realist interviews -a theory-driven approach to interviewing 32, 33 to uncover the causal relationship of aspects related to the implementation of the adherence club intervention. The investigation looked at the relevant context, generative mechanisms and emerging outcomes in relation to the patients (actors). Pawson 32 advises that in applying the realist interviewing approach, the researcher's theory is the subject matter of the interview, and the subject is there to confirm or falsify and, above all, to refine that theory. He also suggests that the care providers are versed in issues around the context and outcome of the intervention, while the patients, being the principal actors in the intervention, can provide mechanismrelated attributes. 32 The patient interviews were conducted after the second non-participant observation.
The quantitative data were captured using Microsoft Excel and prepared for analysis using the Statistical Package for Social Sciences (IBM SPSS) version 24. The field notes from the non-participant observations were also developed into transcripts. The audio-recorded interviews were transcribed verbatim by a professional transcriber and prepared for analysis. Atlas.ti version 7 was used to manage the field notes and interview transcripts.
Data analysis
To identify and describe the outcome patterns of the adherence club intervention regarding retention in care and adherence to medication, we used the Kaplan-Meier method -the probability of surviving in a given time while considering time in many small intervals. 34 This method was suitable because it allowed us to estimate the rate at which patients remained in care and the rate at which they maintained a viral load lower than detectable (< 400 copies/mm³ of blood) at 6-month intervals, covering a 24-month period. The analysis of the qualitative data involved the coding of the realist interview (semi-structured) transcripts. The coding process was done by the first author who has extensive knowledge on the subject matter, 35 with a previously validated coding frame by four authors that was based on the initial programme theory (Appendix 1). After the coding process, we classified the themes as a mechanism, context, actors, intervention and outcomes.
Ethical consideration
Regarding the study participants, we first provided the participants with an information sheet for the project. This was followed by a verbal explanation of the role of the participants and the significance of their participation. The participants were required to sign an informed consent form. We promised and ensured confidentiality and anonymity by identifying the participants using pseudo names and password-protecting all the study related files. This study is part of a larger project 'A realist evaluation of the antiretroviral treatment adherence club program in selected primary healthcare facilities in the metropolitan area of Western Cape Province, South Africa', which has received ethical clearance from the Higher Degree's Committee of the University of the Western Cape. In addition, we obtained ethical clearance from the Provincial Department of Health of the Western Cape Province. We also obtained permission from the facility heads.
Results
The findings are presented in relation to the two initial programme theories.
Qualitative findings Context
Context relates to important conditions relevant to the implementation of the adherence club, which includes buy-in from health workers, clinic organisation, the number of clubs run by the facility, staffing dynamics, availability of resources (including human resources), pre-club preparations (including teamwork) done by the club team and individual patients' attributes.
Buy-in from health workers
Although buy-in could be identified as an important mechanism for the implementation of the adherence club intervention, it also constitutes an important context element for its day-to-day functioning. Our analysis revealed that buyin was not always obtained from all the operational managers when the programme was initially rolled out in the facility. One of the counsellors explained the situation below:
'When the idea of clubs came in 2011, we did not like the idea because we knew that it would be more work for us. It meant that we had to do our normal patient counselling including the TB patients and then still organise the clubs. We were not happy about it … But when sister came, she explained that the clubs will reduce the waiting times of the patients because we were always complaining "we were working so slow, the time periods, waiting periods is long".' (Counsellor 2, female)
Our study participants revealed that at the time of the study, there was a good buy-in from the operational staff regarding the implementation of the adherence club programme. This buy-in prompts them to work beyond the call of duty. For instance, a counsellor explained that rather than start the adherence club sessions at 8 am, as originally scheduled, they start the club activities at 7 am to allow the patients to finish at the club and still make it to their workplaces on time. This is what the nurse had to say: ' We have to have buy-in from everybody, so I also had to speak to the pharmacists, telling them, "This is the plan, this is the reason" and tell them how they are going to benefit by fewer patients waiting in their waiting area.' (Nurse 1, female)
Integrated care
Integrated care means providing services relating to not only ART, but also services of other non-communicable chronic diseases, such as hypertension, diabetes and epilepsy. Patients having any other illness and who are on ART in the adherence club are also provided with services to manage the concomitant non-communicable chronic diseases. This context encourages the successful implementation of the adherence club regarding patients with comorbidities. The nurse participant explained how the notion of integrated care provides for a conducive environment for patients with other comorbidities along with living with HIV:
'What we have also done is now all the patients, because we provide a holistic, integrated service in this department, we have made a chronic club [patients with concomitant HIV and non-infectious chronic diseases]. We have three chronic clubs. If you have hypertension or diabetes, then we will put you together in one club. So, we know when those patients come, we measure their blood pressures, we will test their sugar levels, and we will send them for their yearly eye testing. We also do their feet exam, so that they are also not disadvantaged.' (Nurse 1, female)
Availability of conducive physical space
The availability of appropriate physical space where the adherence club sessions could be conducted is an important context condition. In fact, the lack of a physical structure was one of the main reasons why the adherence club programme at Facility Y only commenced in 2014 when a makeshift building was constructed. Some of the providers suggested that having a separate unit to run the adherence club programme is ideal. This was confirmed by the comments of the adherence club nurse who suggested that having a separate, dedicated space for ART adherence clubs provides an air of privacy for the patients: ' We have a separate space at the back for club activities. So, they have got their own privacy and their own space. They have that freedom and it is not with everybody else.' (Nurse 1, female)
Availability of a programme champion
A champion is someone who is dedicated to the success of a programme and closely monitors the implementation and execution of every aspect of the programme. Having a http://www.sajhivmed.org.za
Open Access programme champion is identified, therefore, as an important context element for the successful execution of the adherence club intervention. It triggers the required mechanisms to ensure retention in care and adherence to medication. A participant said the following to capture the importance of having a programme champion, especially with regard to initiating and sustaining buy-in from other operational staff:
'When I came here, I received training and I wanted to find out more about this club. I received training from an NGO and they told us … what the goal of the club is, what is the aim, and then once I got the buy-in and the training, then I realised the benefits of it. I then encouraged my staff and told them "The more patients we put in the club, the fewer patients we have to see". Because the staff is always complaining, "There are many patients". They are overworked, they are exhausted, there are staff shortages, their morale is low and it is just too much. So, I said okay, I had several meetings with them. I said, "Guys, we need to pull together because we are not going to get more staff. The only way to decongest the people waiting in our clinic is to put them in a club because if they are in the club, we will have fewer people waiting here, fewer people that you have to see". So then, everybody was on board, everybody is excited and then we got a timetable. So, everybody was given a responsibility that we need to fill out the clubs, write out the scripts, fewer patients.' (Nurse 1, female)
Teamwork
Working as a team is identified as a favourable condition for the successful implementation and execution of the adherence club programme. This is related to the fact that each member of the team has a role to play, and if any of the team members fail to deliver, then the execution of the intervention is affected, which also affects how the users take up the intervention. 
Mechanisms
We identified possible mechanisms from the data, based on the two parts of the initial programme theory, and defined a 'mechanism' as a process of how subjects interpret and act upon the intervention.
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Initial Programme Theory 1
Regarding Theory 1 (Box 1), we found the following elements in the interviews with the stakeholders.
Motivation
Motivation relates to the motive behind an individual's involvement in an activity. In this case, the outcome of interest relates to ease of receiving ART and care services that fit into one's lifestyle. This is especially applicable for newly diagnosed patients who are not attending adherence clubs as they are not yet eligible to attend, but are aware of the benefits that the adherence club offers. One of the counsellors indicated how patients are usually motivated to join the adherence club for easy access to treatment and care by meeting the adherence club criterion of achieving viral load suppression:
'When we prepare them [treatment-naïve patients] for ARVs, we tell them "in six months if your viral load is suppressed then you are going be a VIP which means starting from today you are starting your medication, you need to take your medication very well. You are not going to come to the clinic monthly. You will come maybe four times but it will be less than five times a year to the clinic, we take blood only once a year." You know so we are starting to buy them in when we are preparing them. This motivates them to achieve a low viral load.' (Counsellor 3, female)
Perceived benefit
The perceived benefit relates to the awareness of the positive impact that the resources of the adherence club could have on fitting their ART into their lifestyles. These benefits were related to the prompt service delivery that they received through the adherence club. One of the patients expressed their perceived benefit of having quick access to see a clinician when they have any issue(s) requiring clinician consultations. This is expressed in the quote below:
'If you are here and you want to see the doctor, one of the nurses goes inside and speaks to a doctor [on your behalf]. Then, they will just come and fetch you here and then you go straight to the doctor.' (Patient 1, male)
Satisfaction
Satisfaction relates to the fulfilment of the patients' desires, expectations and needs regarding the service delivery offered through the adherence club. One of the patients expressed their satisfaction with the adherence club by indicating that it is nice to have everything done within the club -a one-stopshop. This is how some of the patients described the care they experienced in the club:
'Here we are doing everything inside here, so it is nice. It is very nice. So, if someone wants to go back to work, she or he can go back to work. So, it is encouraging for the person to take their medication, it is encouraging for the person to come to the clinic.' (Patient 1, male)
According to the providers, the patients' experiences with the adherence club care leave them satisfied, which makes them potentially remain in care and adhere to their medication.
Bonding and group identifying formation
Bonding is the formation of a close relationship, especially through frequent or constant association. The literature says that the bonding process can be facilitated by shared common goals and characteristics. 36 The bond formation between the club members is an important mechanism as it fosters sharing among the club patients. One of the patients explained how being in the club and meeting on a regular 
Perceived social support
Perceived social support speaks to the awareness of the positive impact that the moral, psychological or physical support has on the patients receiving care in the adherence club intervention. The nature of the support received in the adherence club is predominantly peer support. According to Lee and Lok, 36 peers can provide companionship, stimulation, physical support, ego support and intimacy. One of the patients indicated the nature of support that he or she receives when they are in the adherence club re moral support through chatting with other club members:
'When I am here [in the club], I feel de-stressed (relaxed) like I am staying at home. I think the club is the right thing, because we share some talks, "how is the medication you take?" I prefer the club than to talk with friends.' (Patient 1, male)
Knowledge acquisition
Knowledge acquisition is an important cognitive mechanism related to the health talks that are provided by the club facilitators during each club meeting session. We found that the acquisition of knowledge by the patients improves their self-efficacy -the perception of their ability to perform activities related to the self-management of their disease. 37 In the quote below, a patient explained some of the things that they learn during the adherence club sessions, some related to enhancing medication adherence and others with regard to preventing the spread of HIV: ' In the club, they are open; they always tell us how to take the tablets, what you are supposed to do. Like now, they were telling us that if you have a partner, you must not sleep without a condom. You must always "condomise". They were telling us about TB [Tuberculosis], the side effects of drinking alcohol whilst you are on medication and the side effects of smoking cigarettes.' (Patient 3, female)
One of the respondents suggested how this education received by the patients translates into understanding: 'When they receive the health talks, at least they will have a clear understanding of what to do and how the club will be benefitting them.' (Counsellor 3, female) Based on our observation of the club sessions, we noticed that the club facilitators also spent some time to remind the patients during the health talk of the rules and regulations guiding the adherence club. They emphasised the behaviours that could potentially lead to the patient being ousted from the club, indicating that the rules were being reinforced. One of the counsellors confirmed this observation:
'Yes, the health talks have a very big impact, because it reminds them [patients] of the dos and don'ts because if we do not give the talks, patients will forget the rules.' (Counsellor 1, female)
Trust
One of the counsellors explained the unspoken code of conduct or the psychological contract, which exists among the members of the adherence club and the counsellors. That is, club members and counsellors are not meant to disclose the status of patients outside the adherence club meeting or with a non-club member. One of the counsellors explained how the underlying code of conduct to maintain confidentiality in the adherence clubs promotes trust among the members:
'They know that whatever happens here [in the club], it remains here. We do not go and share things that are discussed here in the community. For example, if one of the club members is a friend or a neighbour or whoever, maybe they go to church together. They know that they are not allowed to go and talk "that we are in the same club". So, they know that one of the rules is like confidentiality. Whatever happens here, remains here.' (Counsellor 2, female)
Perceived barriers
Perceived barriers to leave the club are related to the circumstances that cause patients to be aware of the advantages offered by the adherence club intervention in light of the challenges they face in regular clinic care. In the excerpt that follows, a lay counsellor explained how perceived barriers related to seeking permission from work to pick up their monthly ART from the healthcare facility. Patients in ART care, therefore, cherish the two monthly medication pickup and the quick services offered at the club (nullifying the need for asking for permission): The following excerpts outline aspects of the regular ART clinic that patients perceive as barriers to their ART care. Because the adherence club is meant to remove these barriers, it encourages them to remain in ART care under the clubs:
'And waiting at the aisles is not so nice like here [in the clubs], because then you have to wait for the doctors and you have to wait for everything, your tablets, even to go to the Pharmacy, but here [in the clubs], you can just come and get your medication and weight and that is it.' (Patient 4, male)
A patient also identified the potential of being stigmatised, which is part of the environment of the regular ART clinics as a perceived barrier. This barrier is minimal or absent in the adherence club: 
Initial programme theory 2 Perceived coercion
Perceived coercion is the awareness of being compelled or pressured to do something. Although the club intervention is beneficial to the patients, there are also some managerial benefits, such as decongesting the facility. Thus, the club rules are there to ensure the smooth functioning of the intervention as well as to promote the success of the programme. Nevertheless, some patients might interpret some of the club rules as being coercive: Our observation revealed that the patients were being reminded of the club rules at every club visit. They are particularly reminded of the circumstances that could lead to being sent back to the main clinic care.
Fear
Fear relates to the awareness of the dangers of being returned to the mainstream care and experiencing the barriers that the adherence club intervention addressed. One of the patients explained how the fear of being sent back to the main ART scheme, characterised by long waiting times and frequent travels to the clinic, causes them to not afford to miss a club session:
'So, you do not want to be sent back, because you know you will return to waiting for two hours for tablets. You have to wait there and you go to the Pharmacy, there will be a queue. You know that if I miss the appointment with the club, then they might send me back.' (Patient 3, female)
Nudging
Nudging is the notion of being guided towards making decisions that are considered beneficial (to the patient), usually by the healthcare providers by presenting options in a specific way. By providing restricted options to the patients receiving care in the adherence club programme, they are nudged to acting in a particular way as guided by the resources and principles that are on offer at the adherence club. A patient suggested they are being made to attend their adherence club sessions and to take their medication through the rules of the club, because if the rules are not abided to, then they are sent back to the main clinic care:
'They make you come to the clinic, and they make you take your medication, because if you are going back to the main clinic, my dear, you will stay there for the whole day in the main clinic. You come at half past six, you stand in a queue there at the reception, then at eight o'clock, they start giving your folders and then from there you go to the scale.' (Patient 1, male)
Outcome
The outcomes that are identified here are based on the findings of quantitative analysis (retrospective cohort analysis -primary outcomes) and emergent outcomes from the interview process that are challenging or complex to measure (these are not part of the primary outcomes of retention in care and adherence to medication). These outcomes include decongesting the healthcare facility and reducing the workload of the healthcare workers.
Decongestion of the facility
One of the emerging outcomes of the adherence club intervention is that it contributes to decongesting the healthcare facility. One of the participants explained how this is being achieved: 
Quantitative findings
The role of quantitative (extensive) methods in realist research is considered to be predominantly descriptive. To this end, our quantitative findings are mostly descriptive. Table 3 illustrates the characteristics of the participants of the two selected adherence clubs.
Retention in care
The combined retention in care within a 24-month period is 77.8%, with 'club A' registering a much lower retention in care rate (71.4%) compared to 'club B' (83.8%) ( Table 4 ).
The survival distributions of the patients receiving care in the two adherence clubs are shown in Figure 2 . Comparing this value to the overall retention in care value of Facility Y (77.8%), we suggested the 2-year retention in care rate of the facility is good.
We further conducted a log-rank test (Mantel-Cox) to determine whether the survival distributions of the two adherence clubs were statistically significantly different. A p-value of 0.255 showed that the survival distributions of the two adherence clubs were not statistically different, suggesting some level of constancy regarding retaining patients in care within the 24-month period. Nevertheless, club B showed signs of having stabilised, while a projection of club A showed that it had the potential of continuously losing patients.
Adherence to medication
Patients in club B showed better adherence to medication behaviours (89.2%) compared to those in club A (77.1%) ( Table 5) . The population-level adherence to medication based on the two sampled clubs was 83.3%.
Based on Figure 3 , the adherence to medication of the club A members at 12 and 24 months was 97.1% (95% CI, 83.3-99.9) and 72.0% (95% CI, 54.0-85.2), respectively. At 12 months, club B members showed a slightly lower adherence rate of 91.7% (95% CI, 76.7-97.8) compared to club A members, but at 24 months, club B members showed a better retention in care rate of 88.4% (95% CI, 72.7-96.0) compared to club A members. According to the Human Sciences Research
Council report of 2018, only 62.3% of all PLHIV in South Africa were virally suppressed. 1 In comparison to the national ART adherence rate, we considered the 83.3% obtained as a 'good' adherence rate.
The log-rank test (Mantel-Cox) showed a value of 0.252, which indicates an overall consistency between the two clubs in enhancing adherence to medication among the patients using the intervention.
Data synthesis
The data synthesis involved merging the data from the descriptive quantitative arm to the findings obtained from the thematic analysis of the qualitative transcripts in an attempt to refute, confirm or modify the initial programme theories. We formulated the ICAMO matrix following the different modalities of the adherence club intervention. This matrix is outlined in Table 6 .
In constructing the ICAMO matrix, we applied the configurational mapping approach, in which outcomes are considered to follow from the alignment of various interactive components. The retroduction logic informed this process. Retroduction is a form of inference that seeks to identify and verify mechanisms that are theorised to have generated the phenomena under study. 39 Firstly, we paid attention to the outcomes of interest and then identified the mechanism(s) most associated with each outcome. This transfactual thinking approach 40 helped us to identify mechanisms that were associated with the different modalities of the intervention and how these mechanisms relate to the different actors (patients, health professionals). Then, we examined the context in which the mechanisms are contingent to perpetuate the observed outcome as informed by the data. Thirdly, we confirmed each ICAMO chain by applying counterfactual thinking (creating possible alternatives) to trace the various pathways (demi-regularities). 40, 41 While having ICAMO links, such as in Table 6 , is useful, we constructed a configurational map to obtain a bigger picture. According to Byng et al. 42 the bigger picture adds value to understanding the programme theory. The result of this exercise is a model illustrating how adherence clubs contribute to adherence and retention in care (Figure 4 ).
Our analysis reveals that the two theories identified as initial programme theories complement each other to provide a full picture of how and why the adherence club intervention In the next step, we formulate a modified programme theory of the adherence club intervention based on the analysis of the Facility Y data set (see Box 2).
Discussion
We aimed to confirm, refute or modify the initial programme theory of the adherence club intervention, which we drafted based on literature reviews and exploratory research. We examined the implementation of the adherence club intervention at Facility Y, chosen as a deviant case -poor performing based on 2014 routine data. Our hypothesis suggested two possible explanations of how and why the adherence club intervention improves retention in care and sustains adherence to medication: by motivating and empowering the patients towards adopting the desired behaviours or by nudging them into doing so.
These study findings showed that the two initial alternative theories complement each other to explain how and why the intervention works and in what context. Although some patients would become motivated and empowered, through improved self-efficacy to remain in care and adhere to their medication, others were made to remain in care by strictly enforcing rules and regulations of the adherence club programme. It is worth mentioning that different patients would respond better to different aspects of care embedded in the adherence club programme. Patients who already possess self-motivation would be empowered by the adherence club intervention as it enforces convenience to the patients. Other patients who may not be adequately self-motivated could respond better to being 'told what to do', which is the role that the rules and regulations of the adherence club programme plays, or fulfills. A combination of these two explanations provides a comprehensive understanding of how and why the adherence club intervention works. In another case study testing the initial programme theory, it was also confirmed that the combined programme theory explains how and why the adherence club enhances adherence to medication and promotes retention in care among stable patients on ART. 43 Although the retention in care and the adherence rates of the patients at the facility seemed to have improved from 2014, as reflected in our current programme theory, it is worth exploring why the intervention failed to take off as intended. 16 Such externalities always impact the delivery of a programme, and this entails that they are never quite implemented in the same way. In some instances, these externalities are introduced into the 'system' to engender a positive impact and are usually changes made to address the challenges that the intervention previously encountered.
The failure of the intervention to kick off was attributed to a myriad of factors, including lack of proper understanding of the adherence club programme, which led to poor buy-in from the healthcare providers and lack of required infrastructure. Buy-in, although considered an important mechanism at the level of implementing the intervention in the facility, nevertheless constitutes an important contextual factor regarding the day-to-day running as it affects the way the intervention is organised and delivered to the patients. Lack of buy-in was identified by the participants of the study as part of the reasons why the intervention was poorly implemented and executed at this facility. It was also mentioned that the operational staff failed to understand how the adherence club was going to work in their favour, and thus did not welcome the intervention until they were made to understand how it would decongest the healthcare facility. Because of the instructions received from sub-structure to roll out the adherence club programme in Facility Y, the operational staff working on the ART programme felt compelled to do something, although they did not share in the vision of the programme.
Our study unveiled that apart from the lack of a conducive space, impacting the buy-in of the healthcare providers, their understanding that the adherence club intervention would increase their workload also contributed to the diminishing buy-in. The notion of increased workload was compounded by perceived staff shortage. The perceived staff shortage also ties with the contextual factor of not having a programme champion to run the adherence club programme when it was first adopted by the facility in the first phased rollout.
Another important context element that was identified as a hindrance to the effective implementation and execution of the adherence club intervention at Facility Y was the lack of a conducive physical space where the meetings could be conducted. Our interviews revealed that when the intervention was rolled out at the facility, there was no physical space where the patients could meet to conduct the meetings. It took an intervention from the management to provide a makeshift building at the back of the facility for the intervention to be officially implemented. While exploring the context under which the adherence club is implemented in another facility, the authors found that lack of a conducive space for conducting club activities strongly influences the outcome of the intervention. 44 This highlights the important role that context plays in activating the mechanisms that are provided by an intervention. In the absence of a conducive space, the buy-in of the healthcare providers became reduced, and they were not motivated to execute the intervention. This, in turn, affected the way the intervention was executed and the way it was received by the patients, thus impacting the retention in care and adherence outcomes. Dudhia and Kagee 45 also uncovered that lack of resources for operating the club (delivery of care and support for club team) could demotivate the healthcare providers, thus impacting the quality of care delivered to patients.
The four important context conditions, lack of buy-in, lack of staff, the absence of a programme champion and lack of physical space for the club meetings, caused the mechanisms that are provided by the adherence club intervention and naturally occurring in the environment not to be triggered. Consequently, this led to sustained poor retention in care and suboptimal adherence to medication. While testing the initial programme theory in another context, we found that 'integrating' the adherence club programme with the management of patients with other non-communicable diseases (the presence of non-HIV-positive patients) presents a different prevailing context within which the adherence club intervention did not work. 44 The context of integrated care was characterised by a lack of resources (adherence club meeting room), different execution models and poor adherence club programme coordination. 44 When a nurse was identified and trained to champion the intervention, she exposed the other healthcare providers to the benefits of the intervention and headed the implementation. This engendered buy-in from the care workers. Following the buy-in, the pharmacists also reorganised their schedules to prepare medication packages for the club members. Once these elements were put in place, the context conditions of the adherence club changed, and the present conditions were favourable to incite the mechanisms provided by the adherence club intervention to cause the expected outcomes. These improved conditions and performance of the adherence club intervention are reflected in the high retention in care and adherence to medication rates, as demonstrated in the retrospective cohort analyses.
Limitations, rigour and trustworthiness
Although viral load is commonly used as a proxy for ART adherence, it is not considered a perfect benchmark for evaluating how accurately an individual adheres to ART. This is especially true because for patients in the adherence club, their viral loads are only measured once a year. Thus, the viral load does not offer a real-time measure of adherence, which could be considered a limitation of the study.
Regarding the retention in care and adherence behaviours of patients in the adherence club, it would have been ideal to obtain the overall rates of the facility. This posed a challenge because the facility actively creates new clubs monthly. This would potentially affect the overall retention in care and adherence rates of patients in the adherence club programme. To this end, we decided to sample two adherence clubs that had reached their maximum capacity and to study the rate at which patients drop out of the club for various reasons -default, transferred out of the clinic, lost to follow-up or died.
To improve the rigour of the study, we adopted the mixedmethod approach. The use of a multi-method approach to data collection was informed by its ability not only to improve the retroductive inferencing, but also to confirm and complement the information required to test the initial programme theory. In addition, we used a variety of participants to promote the triangulation of the information obtained from the participants as it makes it easy for the researchers to verify facts.
Frequent debriefing sessions were held among the authors. These sessions took place in all the phases of this study, including the data collection, analysis and synthesis phases.
Conclusion
We conducted a theory-testing case study within the realist approach. We uncovered that patients on ART in adherence clubs will continue to adhere to their medication and remain in care because their self-efficacy is improved and they are motivated through the programme modalities and/ or because they are being nudged through the club rules and regulations. Through the application of the realist evaluation approach, we modified the initial programme theory, which combines alternative theories to formulate a complementary theory. This is a step towards obtaining a refined programme theory of the adherence club intervention. With the adherence clubs currently being rolled out nationwide, 46 understanding how, why, for whom and under what health systems context the adherence club programme works could inform its successful implementation to other contexts where it is required.
